Abstract.The present paper presents the screening of two yeast strains, for the obtainment of forage biomass from grape marc diffusion solution supplemented with wine yeast extract. The yeast strains used were Saccharomyces ellipsoideus originating from alcoholic fermentation, and a strain of Rhodotorula sp. Protein biosynthesis was monitored by determining the following parameters: alcohol concentration at the beginning and end of the process, the optical density of the culture medium, the residual sugar, and the wet and dry biomass. Better results were obtained for Rhodotorula sp. strain, and this can be explained by the presence of glucose which is a much better tolerated carbon source than the ethanol.
Introduction
The current trend in whole world is to find new utilization for industries secondary products, in order to turn industry waste into profit.
Such a byproduct, released in high quantities at termination of production flux, is the grape marc originating from wine industry [RODINO et al., 2011] . Grape marc is currently used as fertilizer in agriculture [CARMONA et al., 2012; FERRER et al., 2001] , or is simply disposed in environment as a waste [BUTU et al., 2011] , generating important costs for its management [DEVESA-REY et al., 2011] .
In this respect, the aim of present study was evaluation of using yeast strains in order to obtain feed biomass from grape marc diffusion solution supplemented with wine yeast extract.
Material and methods
The biological material used in experimental scheme was marc resulted from processed white wine grapes, wine yeast (yeast sediment from fermentation of white and red wine grapes) and two yeast strains: Saccharomyces ellipsoideus and Rhodotorula sp.
The marc was obtained from continuous press procedure and was represented only by the skin and kernels, because clusters were separated earlier in the production flux. The marc was collected immediately after pressing, in order to obtain fresh, unfermented material and originating from healthy grapes. Both wine yeast and marc were distributed immediately in plastic bags and kept in a freezer at -12°C.
The yeast strain used, originating from alcoholic fermentation, was Saccharomyces ellipsoideus, isolated from grape marc.
To obtain the biomass we tested a strain of Rhodotorula sp. Experiments were performed in 750 mL Erlenmeyer flasks on the shaker with adjustable speed.
For the alcoholic fermentation minimum speed was used, because this kind of fermentation requires a high consumption of oxygen. The temperature was set to 28°C.
Evolution of the alcoholic fermentation was observed by determining sugars in the growing medium at the beginning and at end of fermentation by determining optical density (OD) of culture and determination of alcohol in fermented solution.
Protein biosynthesis was monitored by determining following parameters: alcohol concentration at beginning and end of process, the OD of culture medium, residual sugar, and the wet and dry biomass. The protein determination was performed from wet biomass. At the end of bioprocess was determined dry substance in culture medium.
Spectrophotometric determination of sugars
The 4 in a volume ratio equal to 3/5;  filtering precipitate formed after previous operation;  obtaining diluted solutions; and  actual color reaction by treating a 2 mL sample with 5 mL of color reagent (alkaline reagent of potassium ferricyanide).
By reporting the monosaccharide concentration expressed in g to 100 mL to substrate amount and to dry matter content of solid material, can be obtained concentration in g to 100 g.
Determination of ethylic alcohol is based on quantitative reaction of oxidation of ethanol to acetic acid using an excess of oxidizing agent, K 2 Cr 2 O 7 , in the acid medium.
Excess potassium dichromate which is not included in oxidation reaction ANNICCHIARICO et al., 2011; ZIEBELL et al., 2010 is determined spectrophotometrically at 590 nm. The calculation of concentration of ethanol in sample is carried out using a calibration curve determined for absolute ethanol.
Determination of dry biomass was performed by specific treatment of sample (centrifugation at 4500 rpm for 20 min., followed by washing with distilled water), quantitative prelevation of biomass and drying at 105°C to constant weight.
Calculation of biomass concentration, expressed in dry substance grams takes into account volumes of sample after reaching constant mass. The value is expressed in g to 100 mL medium.
Determination of total nitrogen and of protein was realized by the Kjeldhall method. The wet biomass was determined after centrifugation at 4500 rpm for 20 min., followed by washing with distilled water, weighing obtained sample and reporting to 100 mL of original sample.
Results
The protein biosynthesis was started with the strain of Rhodotorula sp yeast in two different experimental protocols, as follows:
A-on diffusion solution fermented with Saccharomyces ellipsoideus; B-on diffusion solution was inoculated in same time Saccharomyces ellipsoideus for alcohol fermentation and Rhodotorula sp. for protein biosynthesis.
Experimental Protocol A. In 750 mL Erlenmeyer flasks was deposited an exact quantity of 50 mL fermented solution and 50 mL distilled water. The culture medium was supplemented with 0.3g% ammonium sulphate and protein extract from wine yeast. Inoculation was made with a 48 h old culture of Rhodotorula sp. with an inoculation ratio of 5 %. There were thus obtained following working variants:
M-control sample, with no additional protein extract; A 1 -sample containing 5 mL % protein extract added;
A 2 -sample containing 10 mL % protein extract added. The Erlenmeyer flasks were put on the shaker at maximum agitation, at 30°C, biosynthesis duration 48 h. The evolution of bioprocess was monitored by measurement of OD, (Table 1) total sugars and alcohol, wet biomass, dry substance of fermentation medium, and protein from wet biomass. Was also determined biosynthesis yield, g dry matter reported to g alcohol consumed respectively. Results of these determinations are summarized in Table   2 . Analyzing data presented in table can be noticed rapid evolution of growth of Rhodotorula sp. culture. At 20 h of biosynthesis culture was already in stationary phase of growth. At 24 h OD was recording a significant decline (Figure 1 ). After solution was added a portion of fermented solution, which brought an additional, OD of culture, for all variants, revealed a significant increase. The Erlenmeyer flasks were placed on the shaker, at maximum agitation, at 30°C, for 48 h of biosynthesis.
The evolution of bioprocess was monitored by measurements of OD, total sugars and total alcohol, wet biomass, dry matter of fermentation medium, and protein from wet biomass.
Yield of biosynthesis was also calculated, respectively g d.m. reported to g alcohol consumed. Results of these measurements are summarized in Table  3 and 4. Analyzing data in table can be seen even faster progress of culture in this growing medium than in case of previous experiment. The explanation could be that for initiation of protein biosynthesis, strain of Rhodotorula sp. consumed glucose existing in growth medium which was more accessible than ethanol. At 24h the OD decreased, but after addition of a portion of fermented medium substantial growth of culture was observed. At 48 h of biosynthesis variant B 1 had a value of OD equal to 12.4, while control had only 10.9 ( Figure 2) . The two strains of yeast, competing in the same substrate, probably developed in parallel, depending on capacity of each one to use substrate.
The wet biomass values obtained from two samples were highly differentiated, 5.13 g to 100 mL for sample B 1 and only 2.73 g to 100 mL for the control, M. Differences can be observed also for values of dry substance from biosynthesis medium, 2.38 g to 100 mL for B 1 , while value for M only reached 1.88 g to 100 mL The protein content of 43.4 g to 100 d.m of biomass for B 1 sample is also a satisfactory value.
We consider that protein biosynthesis media achieved by using two secondary products of winemaking industry-grape marc and wine yeast-are particularly advantageous media from economical point of view and are also well tolerated and exploited by yeast strains tested.
The results obtained both from point of view of wet biomass as well as biosynthesis efficiency can be improved by optimizing agitation, aeration, and concentration of ethanol, and this could be achieved by cultivation in a bioreactor.
Conclusions
On biosynthesis medium obtained from dilution by a 1:1 ratio fermented grape marc, supplemented with ammonium sulphate and protein extract, the strain of Rhodotorula sp. had a rapid growth and after supplementation with a portion of fermented medium OD significantly increased. The yeast extract favorably influenced both OD values, and values obtained for wet biomass and dry substance in the growth medium.
Alcoholic fermentation run concurrently with protein biosynthesis by simultaneous inoculation of yeast S. ellipsoideus and Rhodotorula sp. in diffusion solution of grape mark supplemented with ammonium sulphate and protein extract lead to obtaining better results for OD value, as well as for wet biomass and dry matter.
Better results recorded for Rhodotorula sp. strain in this protocol can be explained by presence of glucose which is a much better tolerated carbon
